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Introduction
World Health Organization (WHO) and United Nation Children's Fund (UNICEF) defines timely initiation of breastfeeding (TIBF) as putting a new born to breast within one hour of birth and exclusive breastfeeding (EBF) as feeding infants only human milk through breastfeeding or expressed breast milk and no other liquids or solids, except for drops or syrups with nutritional supplements or medicine.
(1) All infants should receive human within the first hour of birth, exclusively breastfed for the first six months and thereafter, nutritionally adequate and safe complementary foods to be introduced with continued breastfeeding for at least two years.
(2, 3) Breastfeeding is one of the smartest investment that prevents maternal and newborn morbidity and mortality. (4) (5) (6) (7) For example, TIBF and EBF prevents 22% and 60% of neonatal deaths respectively. (2, 8, 9) Furthermore, exclusive breastfeeding for a longer duration benefits child neurodevelopment and increase IQ. (10) Despite the aforementioned advantages, significantly low percentage of mothers initiate breastfeeding within the first hour of birth and maintain exclusive breastfeeding for 6 months.
Globally, 44% and 40% of newborns breastfed with in the first hour and exclusively breastfeed for six months respectively. (4, 11) In developing countries, the prevalence of TIBF ranges 22.4 to 52.8% (17) (18) (19) (20) (21) (22) (23) and EBF ranges 10 to 49.1%. (11, 17, 18, 27, 28) In Ethiopia, based on our previous metaanalyses, (unpublished results) the national prevalence of TIBF and EBF is 67.5% and 60.5%
respectively.
Previous studies have identified several associated factors, including maternal/caregiver's age, newborn age and colostrum discarding, of timely TIBF and EBF. (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) Previous studies shows that infant age and colostrum discarding have been associated with late initiation of breastfeeding and nonexclusive breastfeeding. (18, 20, (23) (24) (25) Regarding maternal/caregiver's age, most of the reviewed literatures reveals that older mothers practice TIBF (14, 19, 20, 26) and EBF (12, 17, 22, 27, 28) higher than young mothers although the age cut-off value varies between studies.
Another study, (13) which measured age as a continuous variable, also concludes that increased maternal age positively associated TIBF and EBF. On the contrary, some studies showed that increased maternal age was associated with delayed initiation of breastfeeding and nonexclusive breastfeeding. (15, 16) Furthermore, other studies showed absence of association. (21, 29) Taken together, inconsistencies persisted and the association is inconclusive.
Hence, there is an urgent need to synthesize individual studies data to make a better conclusion on the association between maternal age, infant age and colostrum discarding and breastfeeding practice (i.e., TIBF and EBF). So far, several systematic reviews and meta-analyses have been conducted on TIBF and EBF. (14, 18, 20, (30) (31) (32) In Ethiopia, only one meta-analysis investigated the association of place of residence and delivery with TIBF. (32) In our previous meta-analyses,
(unpublished results) we studied the association between maternal employment, breastfeeding counseling, model of delivery, place of delivery, sex of newborn, antenatal care and postnatal care and breastfeeding practice. We also investigated the association between TIBF and EBF.
The present meta-analyses and systematic review aimed to determine whether maternal/caregivers age, infant age and colostrum discharging affects TIBF and EBF in Ethiopia.
We hypothesized (i) increased maternal age positively associated with breastfeeding practice due to accumulated experience, (ii) increased infant age negatively associated with exclusive breastfeeding and (iii) colostrum discarding negatively associated with breastfeeding practice.
Following international recommendations, the Ethiopian government has taken steps to improving infant and young child feeding practices. Several national nutritional strategies, (33) guidelines (34) and nutrition programs (35, 36) 
Methods

Protocol registration and publication
The protocol has been registered with the University of York Centre for Reviews and Dissemination International prospective register of systematic reviews (PROSPERO) 
Eligibility criteria
All studies published in English from 2000 to January 2018 were included. In addition, observational studies (cross-sectional, case-control, cohort, survey and surveillance reports) conducted in Ethiopia were included. However, studies on preterm newborn infants, infants in neonatal intensive care unit or a special care baby unit, low birth weight and mothers or infants with medical problems were excluded. Further, commentaries, anonymous reports, letters, duplicate studies, editorials, qualitative studies and citations without full text were excluded.
Study screening and selection
All studies obtained from databases and manual search were exported to EndNote citation manager. The title and abstract of all studies were screened by reviewers (SM & TD) independently. Agreement between the reviewers, as measured by Cohen's Kappa, was 0.76.
Any disagreement was resolved by discussion. When consensus could not be reached, a third reviewer approved the final list of retained studies. A full-text review was performed by two independent investigators (SM & TD).
Quality assessment and data extraction
Newcastle-Ottawa Scale (NOS), which has good inter-rater reliability and validity, was used to assess the quality of studies and for potential publication bias. (40, 41) In addition, to define outcome measurements, WHO infant and young child feeding practice guideline was strictly followed. Based on previous systematic review report, (14, 42, 43) (39) The data was analyzed using "metaphor" packages in R software version 3.2.1 for Window.
Data synthesis and reporting
We analyzed the data in two groups of outcome measurements: TIBF and EBF. Results for each variable were shown using forest plots. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guideline was strictly followed (Supplementary file 3).
Minor post hoc protocol changes
Before analysis was done, we made the following changes to our methods from the published protocol. We added the Joanna Briggs Institute (JBI) tool to extract the data. In addition, we used Duval and Tweedie trim-and-fill method to manage publication bias.
Result
Search results
We represents the total number of studies that fulfilled a particular criterion.
Study characteristics
Of these 14 studies on TIBF, most studies were conducted in Southern Nations Nationalities and People (SNNPR) region and Oromia region. Regarding maternal/caregiver's residence, six and three studies conducted in urban and rural dwellers respectively (Table 1) . Majority of studies on EBF were done in Amhara, SNNP and Oromia regions with 7, 6 and 3 studies respectively. Likewise, nine and seven studies conducted in urban and rural dwellers respectively. Furthermore, two studies used a nationally representative data of Ethiopian
Demographic and Health Survey (EDHS) ( Table 2) . 
Timely initiation of breastfeeding (TIBF)
Among 14 studies, 10 studies (46) (47) (48) (49) (50) (51) (52) (53) (54) (55) Likewise, 6 out of 14 studies reported the association between TIBF and colostrum discarding in 2,305 mothers (46, 48, (56) (57) (58) (59) . The pooled OR of colostrum discarding was found to be 0.38 (95% CI 0.21 -0.68, p = 0.001) ( figure 3 ). Compared to mothers who feed colostrum, mothers who discard colostrum had 62% significantly lower chance of initiating breastfeeding within one hour. Egger's regression test for funnel plot asymmetry was not significant (z = -0.24, p = 0.81). 
Exclusive breastfeeding
Twelve studies (50, 51, 54, 60-68) involving 4,929 individuals reported the association between EBF and maternal/caregiver's age. As showed in figure 4 , the pooled OR of maternal/caregiver's age Finally, 12 studies (50, 53, 64, 68, (71) (72) (73) (74) (75) (76) (77) (78) reported the association between EBF and colostrum discarding with a sample of 6,035 mothers. As indicated in figure 6 , the pooled OR of colostrum discarding was 0.56 (95% CI 0.37 -0.84, p = 0.005). Mothers who discard colostrum had 44% statistically significant lower chance of exclusively breastfeeding during the first 6 months compared to mothers who feed colostrum. Egger's regression test for funnel plot asymmetry was not significant (z = 0.68, p = 0.49). 
Discussion
This study examined the associations of TIBF and EBF with colostrum discarding, maternal/caregiver's age and infant age. To our knowledge, this is the first systematic review and meta-analyses in this topic to-date in Ethiopia. This meta-analysis uncovered colostrum discarding was significantly associated with TIBF but not maternal/caregiver's age. On the other hand, colostrum discarding and infant age was found to be significantly associated with EBF but not maternal/caregiver's age.
We found that colostrum discarding was significantly associated with TIBF. Mothers who discard colostrum had 62% significantly lower chance of initiating breastfeeding within one hour compared to mothers who feed colostrum to their child. This may be explained by the attempt of discard colostrum to get white milk may take time which therefore results in a delayed initiation of breastfeeding.
In the present meta-analysis, we found a statistically significant association between EBF and infant age. This finding confirmed our hypothesis and consistent with a large body of evidence showing that increased infant age is negatively associated with exclusive breastfeeding. (18, 20, 23, 24, 79, 80) This may be due to the fact that giving traditional post-partum care and support is common in Ethiopia immediately after birth which may create opportunity for the mother to exclusively breastfeed the child. Since, this traditional post-partum care and support decreases as the age of the infant increases, it may lead the mother to work outside. This may therefore force the mother to stop EBF. Evidenced worldwide also agreed on the point that presence of social support is associated with better breastfeeding outcome. (81) (82) (83) Another possible reason is the workload and short maternity leave in Ethiopia, which is only two months post-partum until recently, may influence the mother to withdraw EBF early. This hypothesis was supported by our previous meta-analyses whereby maternal employment significantly lower EBF and other studies. (83, 84) Moreover, this could also be related to the short birth interval in Ethiopia.
We noted that colostrum discarding significantly associated with EBF. The finding was in line with studies conducted in Nepal (85) and Laos. (86) This may be due to the fact that discarding colostrum leading to pre-lacteal feeding. In agreement with recent studies, (87) (88) (89) (90) (91) (92) maternal/caregiver's age was not significantly associated with either EBF or TIBF. This is against our hypothesis and disproves the notion that older mothers have better breastfeeding experience than young mothers that helps them to practice optimal TIBF and EBF. However, there is robust evidence that supported all reproductive age group mothers can maintain optimal TIBF and EBF equally. (24, 84, 93) Therefore, the discrepancy may be due to the following reasons:
(1) most studies used maternal age rather than age at first birth; (2) different studies have used different age categories; and (3) breastfeeding is not age dependent or can be confounded by innate maternal behavior.
This meta-analyses study has several implications. It provided evidence on breastfeeding practice and its associated factors in an Ethiopian context, which can be useful for cross-country / crosscultural comparison and for breastfeeding improvement initiative in Ethiopia. The present study provides an overview of up-to-date evidence for nutritionist and public health professionals. The findings also indicate emphasis should be given for all age group of mothers/caregivers during breastfeeding intervention. Furthermore, this study points out colostrum discarding and associated believes should be considered during designing breastfeeding interventions.
The association was estimated in large sample size and recent and nationally representative studies were included. In addition, this systematic review and meta-analysis was conducted based on a registered and published protocol, and guidelines for the Meta-analysis of Observational Studies in Epidemiology (MOOSE) was strictly followed. This study has also several limitations. First, some studies were excluded because of the difference in age category.
Second, almost all included studies were observational which hinder causality inference. Third, even though we have used broad search strategies, the possibility of missing relevant studies cannot be fully exempted. Fourth, based on the conventional methods of statistical testing, a few analyses suffer from high levels of between-study heterogeneity. The course of heterogeneity was carefully explored and may be due to difference of study area; therefore, the result should be interpreted with caution.
In conclusion, colostrum discarding was a possible barrier for both TIBF and EBF. Additionally, increased infant age were found to be a risk factor for non EBF. However, maternal/caregiver's age was not a determinant factor for both TIBF and EBF. Interventions targeted on increasing the rate of TIBF and EBF should give special focus on colostrum discarding and associated beliefs.
In addition, future research should be required to identify other factors affecting duration of EBF in Ethiopia. Further investigation is also required to assess the effect of age at first birth. 
